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(57) Abstract: A modifying device having a shift reaction 
part ( 10) w herein a hydrogen-rich reformed gas formed from 
a raw material gas by reactions including partial oxidation in 
a reforming part (6) is subjected to water gas shift reaction in 
the presence of a modification catalyst for reducing the CO 
content thereof and increasing the yield of hydrogen, charac- 
terized in that the shift reaction part( 10) has a structure such 
that the reformed gas from the reforming part (6) is directly 
introduced to a passage (11) for the reformed gas to undergo 
the shift reaction while exchanging heat with the raw material 
gas, to thereby allow the reformed gas of a high temperature 
from the reforming part (6) to undergo the sift reaction as it 
is and thus the modifying device to have a simple structure. 
In the modifying device, the modifying reaction is carried out 
in a w ide range of temperature from a high temperature con- 
dition wherein a rate of the reaction is high to a low temper- 
ature condition wherein equilibrium is advantageous for the 
reaction. The advantage of the wide temperature range can 
be utilized and also the structure of the modifying device can 
be simplified since the temperature control of the modified 
gas can be dispensed w ith. 
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CLAIMS 

1. A shift conversion unit having a shift reaction section 
(10) for causing hydrogen-rich reformed gas produced by 
5 v~o3./- , i - t i r\ i ^^"i ^ g pa r-r t n y icis r ^ on r feed gas in a 

reforming reaction section (6) to undergo shift conversion by 
water gas shift reaction with shift conversion catalyst, 
character i zed in that 

the shift reaction section (10) is arranged to 
10 introduce the reformed gas from the reforming reaction 
section ( 6 ) directly into a refo r me d gas passage (11} and 
effect the shift reaction while heat-exchanging the reformed 
gas with the feed gas. 

15 2. The shift conversion unit of Claim 1 , characterized in 
that the shift conversion catalyst of the shift reaction 
section (10) is noble metal catalyst with heat resistance. 

3. The shift conversion unit of Claim 2, characterized in 
20 that the shift conversion catalyst of the shift reaction 
section (10) is catalyst in which Pt, Pt alloy or Ru alloy is 
used as active metal. 

• i lie oui l L Lun v ci. i iuu uiii l v_> j_ ^xdi.ni v^iiai-a^i-Ci.X4_.Cu. i.n 

25 that the shift conversion catalyst of the shift reaction 
section (10) is applied to or supported on porous material. 
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5. The shift conversion unit of Claim 4, characterized in 
that the porous material is of either foam metal, cordierite 
or ceramics . 

5 6 The shift conversion unit of Claim 1 f c h a r a c t e r i ■ ' e d i_ n 
that a feed gas passage (3) for supplying the feed gas to the 
reforming reaction section (6) is provided in the vicinity of 
the shift reaction section (10) . 

10 7. The shift conversion unit of Claim 6, characterized in 
that the shift reaction section (10) and the feed gas passage 
(3) are integrally formed in a housing (1). 

8. The shift conversion unit of Claim 6, characterized in 
15 that a heat exchanger (15) is provided for exchanging heat of 
reaction and sensible heat in the shift reaction section (10) 
with heat of the feed gas in the feed gas passage (3) by heat 
radiation . 

20 9. The shift conversion unit of Claim 8, characterized in 
that the reformed gas passage (11) of the shift reaction 
section (10) is formed so that the reformed gas flows from 
the center side toward the outer peripheral side of the shift 
reaction section (10) . 

25 

10. The shift conversion unit of Claim 9, characterized in 
that the distance of portion of the shift reaction section 
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-\10) located downstream in a direction of flow of the 
reformed gas to the feed gas passage (3) is larger than that 
of portion of the shift reaction section (10) located 
upstream in the direction of flow of the reformed gas to the 
5 feed gas passage (3). 

11. The shift conversion unit of Claim 8, characterized in 
that the heat exchanger (15) includes a heat transfer fin 
(16) presented to the feed gas passage (3). 

10 

12. The shift conversion unit of Claim 11, characterized in 
that 

a plurality of said heat transfer fins (16) are 
provided along the feed gas passage (3) , and 
15 the pitch of some of the heat transfer fins (16) 

located upstream in the direction of flow of the reformed gas 
in the shift reaction section (10) is smaller than that of 
some of the heat transfer fins (16) located downstream in the 
direction of flow of the reformed gas. 

20 

13. The shift conversion unit of Claim 7, characterized in 
that 

a heat exchanger (23) is provided which includes a 
reformed gas side heat transfer fin (21) presented to the 
25 reformed gas passage (11) and a feed gas side heat transfer 
fin (22) presented to the feed gas passage (3) and exchanges 
heat of reaction and sensible heat in the shift reaction 
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section (10) with heat of the feed gas in the feed gas 
passage (3) , and 

the shift conversion catalyst of the shift reaction 
section (10) is applied to or supported on at least the 
5 reformed gas side heat transfer fin (21) . 

14. The shift conversion unit of Claim 7, characterized in 
that the reforming reaction section (6), the feed gas passage 
(3) and the shift reaction section (10) are integrally 

10 provided in a housing (1) . 

15. A shift con vers ion unit having a shift reaction section 
(10) for causing hydrogen-rich reformed gas produced by 
reaction including partial oxidation of feed gas in a 

15 reforming reaction section 1 6 ) zo undergo shift conversion by 

water gas shift reaction with shift conversion catalyst, 

characterized in that 

the shift reaction section (10) is arranged to effect 

the shift reaction while heat-exchanging the reformed gas 
20 from the reforming reaction section (6) with heat recovery 

gas . 

16 . The shift conversion unit of Claim 15, characterized in 
that the shift conversion catalyst of the shift reaction 

25 section (10) is noble metal catalyst with heat resistance. 



17 . The shift conversion unit of Claim 16, characterized in 
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that the shift conversion catalyst of the shift reaction 
section (10) is catalyst in which Pt, Pt alloy or Ru alloy is 
used as active metal. 

5 18. The shift conversion unit of Claim In, characterized in 
that the shift conversion catalyst of the shift reaction 
section (10) is applied to or supported on porous material. 

19. The shift conversion unit of Claim 18, characterized in 
10 that the porous material is of either foam metal, cordierite 

or ceramics . 

20. The shift conversion unit of Claim 16, characterized in 
that the shift conversion catalyst of the shift reaction 

15 section (10) is applied to or supported on a catalyst support 
of metal . 

21. The shift conversion unit of any one of Claims 15 to 20, 
characterized in that a heat recovery gas passage (37) 

20 through which the heat recovery gas flows is provided in the 
vicinity of the catalyst support. 

22. The shift conversion unit of any one of Claims 15 to 21, 
characterized in that the heat recovery gas is air. 

25 

23. The shift conversion unit of any one of Claims 15 to 21, 
characterized in that the heat recovery gas is off-gas from 




an oxygen electrode (34) of a fuel cell (31) 
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